Influence of genetic variations of ethanol-metabolizing enzymes on phenotypes of alcohol-related disorders.
Alcohol dehydrogenase (ADH) and aldehyde dehydrogenase-2 (ALDH2) play central roles in the metabolism of ethanol and its metabolite, acetaldehyde, in the liver. In ADH2, one nucleotide replacement causes either a super-active beta 2 subunit encoded by the ADH2*2 allele or a less active beta 1 subunit (ADH2*1 allele). In the same way, a G/A replacement at codon 487 of the ALDH2 gene produces an inactive form of the enzyme. Because the geno-types of these genes may explain individual differences in concentration and elimination of ethanol and acetaldehyde in the blood after drinking, they could be used as models to elucidate the contribution of these substances to the development of addiction and various types of organ damage. We have examined the influence of genetic variations of these enzymes on alcohol-related disorders in the Japanese. The results revealed that (1) the less active allele of the ADH2 gene (ADH2*1) is associated with an increased risk for alcohol dependence, alcohol-induced persistent amnestic disorder, alcohol withdrawal syndrome, and cancer of the upper GI tract; (2) the inactive allele of the ALDH2 gene (ALDH2*2) is associated with a decreased risk for alcohol dependence, and an increased risk for alcoholic polyneuropathy and cancer in the same region; and (3) these genetic variations modify clinical features of alcohol dependence. Possible mechanisms of altered risk for these disorders are discussed.